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Low-dimensional materials such as graphene, transition metal dichalcogenides, semiconducting 
nanowires, and carbon nanotubes, have attracted attention for applications in electronics and photonics, 
as well as for the wealth of new scientific phenomena that arise at reduced dimensionality. In this 
presentation I will discuss our experimental and theoretical work to develop a fundamental understanding 
of optoelectronic phenomena in such systems, and to exploit these nanomaterials for photodetection 
applications. For example, we use spatially-resolved photocurrent measurements combined with other 
techniques (e.g. thermoelectric measurements, Raman thermography) to identify the origin of the 
photocurrent in nanowires and 2D materials. We reveal a new regime of operation in MoS2, MoSe2, and 
their alloys, where the photocurrent depends superlinearly on light intensity(1).  In the case of GaN/AlGaN 
nanowires, we combine optoelectronic and thermoelectric measurements to reveal the coexistence of 
photogating and photothermoelectric effects(2). Finally, I will discuss the realization of broadband infrared 
and terahertz photodetectors using macroscopically aligned carbon nanotubes(3-6). 
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